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(54) Tide: METHOD OF PRODUCTION OF LOVASTATIN 
(57) Abstract 

The method finds application in the pharmaceutical industry. Lovastatin is derived by this method from culture broth by filtration at 
values of pH 9.5-M3.0, included in a solid mass it is precipitated from the filtrate obtained, pH 2.5-=-4.0. in the presence of an inert filler, 
antioxidant and a non-miscible with water organic solvent. It is extracted and lactonized in the medium of a chlonne-contaimng organic 
solvent. The latter is concentrated, and the residue is dissolved in a mixture of solvents having different polarity. After cooling at -10—30 
°C. lovastatin is crystallized, dried and several times recrystallized. 



EXPR ESS MAIL LABEL 
NO.: EV 815 583 225 US 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Armenia 


GB 


United Kingdom 


MW 


Malawi 


AT 


Austria 


GE 


Georgia 


MX 


Mexico 


AU 


Australia 


GN 


Guinea 


NE 


Niger 


BB 


Barbados 


GR 


Greece 


NI- 


Netherlands 


BE 


Belgium 


HU 


Hungary 


NO 


Norway 


BF 


Burkina Faso 


IE 


Ireland 


NZ 


New Zealand 


BG 


Bulgaria 


IT 


Italy 


PL 


Poland 


BJ 


Benin 


JP 


Japan 


PT 


Portugal 


BR 


Brazil 


KE 


Kenya 


RO 


Romania 


BY 


Belarus 


KG 


Kyrgystan 


RU 


Russian Federation 


CA 


Canada 


KP 


Democratic People's Republic 


SD 


Sudan 


CF 


Central African Republic 




of Korea 


SE 


Sweden 


CG 


Congo 


KR 


Republic of Korea 


SG 


Singapore 


Cll 


Switzerland 


KZ 


Kazakhstan 


SI 


Slovenia 


CI 


C6te d' I voire 


LI 


Liechtenstein 


SK 


Slovakia 


CM 


Cameroon 


LK 


Sri Lanka 


SN 


Senegal 


CN 


China 


LR 


Liberia 


sz 


Swaziland 


cs 


Czechoslovakia 


LT 


Lithuania 


TD 


Chad 


cz 


Czech Republic 


LU 


Luxembourg 


TC 


Togo 


DE 


Germany 


LV 


Latvia 


TJ 


Tajikistan 


DK 


Denmark 


MC 


Monaco 


TT 


Trinidad and Tobago 


EE 


Estonia 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


UG 


Uganda 


FI 


Finland 


ML 


Mali 


US 


United States of America 


FR 


France 


MN 


Mongolia 


uz 


Uzbekistan 


GA 


Gabon 


MR 


Mauritania 


VN 


Viet Nam 



WO 97/20834 



PCT/BG96/0O013 



METHOD OF PRODUCTION OF LOVASTATIN 

Field of technics 

The invention is related to a method of production of lovastatin finding application 
in the pharmaceutical industry 

Preceding state of technics 

Methods of isolation of lovastatin are known where the filtered culture broth, 
containing lovastatin, is extracted using ethyl acetate, the extract obtained is 
lactonized by boiling in toluene, and the isolated product is purified by 
chromatographing on silica gel (US 4444784, US 4450171). 

Another method is known in which the culture broth of lovastatin is treated twice, 
pH 8.5+9.0, filtered, extracted or purified by ultrafiltration/reverse osmosis, then it 
is recrystallized in ethyl acetate, butyl acetate or ethanol (BG 60460A). 

A disadvantage of these methods is the necessity for using large volumes of 
extracting agents which leads to burdening expenses including also the ones for 
their reclamation with the view of protecting the environmental elements. The 
purification by extraction or by ultrafiltration/reverse osmosis demands usage of 
sophisticated and expensive equipment, the process are multistage, which 
contributes to the decrease of the yield. As a result of oxidation by-products are 
formed in the process of isolation of lovastatin and during the storage of the 
finished product obtained by any of the known methods. This leads to a decrease of 
the purity and the stability of the product 

The goal of the invention is creation of a method for production of lovastatin of 
high purity and stability, which is simplified, reliable, and employs small quantities 
of solvents. 

Technical nature o f the invention 

The goal of the invention is achieved by a method, in which the culture broth 
containing lovastatin is treated with an alkaline base in the presence of an 
antioxidant, pH 9.5+13.0, the mycelium is filtered and washed with a diluted 
solution of an alkaline base. The solution obtained is acidified with a mineral acid 
to pH 2.5+4.0 in the presence of an antioxidant, inert filler and a 0.1+0.3 % non- 
miscible with water organic solvent. The precipitate produced is filtered, 
dehydrated, extracted and lactonized by boiling in the medium of a chlorine- 
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containing organic solvent The latter is distilled to a high concentration of the 
residue and dissolved in a mixture of acetonitrile-tert -butylmethylether-butyl 
chloride in the presence of an antioxidant, and after cooling to -10^-30°C is 
crystallized lovastatin, which is isolated and dried 

The filtered and dried raw lovastatin is dissolved in a nitrile such as acetonitrile or 
propionitrile. The solution obtained is decoloured using a mixture of activated 
carbon and aluminium oxide. After addition of water, lovastatin is precipitated at 
room temperature from the filtrate obtained. The filtrate is separated and the 
lovastatin obtained is recrystallized twice, successively in a mixture of acetate of a 
lows alcohol-alkane C 7 -C 9 at a temperature of 0°+-20°C and then in acetone at a 
temperature of -10+-30°C. The crystalline product obtained is filtered and dried at 
a temperature of 50°C, and at an underpressure of 1 kPa. 

As antioxidants are used butylhydroxtoluene, butylhydroxyanisole, 

nordihydroguaiaretic acid, propyl ester of gallic acid, 2,2-methylena-bis(6-tert- 
butyl-4methyl-phenol), sodium pyrosulphite, sodium bisulphite, d,l-a- 
tocopherylacetate, hydroquinone, etc. 

Silica gel, activated carbon, diatomite, kieselguhr, perlite, sawdust, wood shavings, 
zeolite are used as fillers for the precipitation of lovastatin 

Esters of aliphatic acids (amyl acetate, ethyl propionate, butyl formiate, butyl 
acetate, etc.), chlorine-containing carbon hydrides (methylene chloride, chloroform, 
trichloroethylene, trichloroethane, perchloroethylene, dichloroethane, etc.) are used 
as non-miscible with water organic solvent. 

Methyl acetate, ethyl acetate, propyl acetate or butyl acetate can be used as 
acetates of low alcohols, as the system of propyl acetate-isooctane is 
recommended. 

The crystallization of lovastatin is performed in a mixture of solvents of different 
polarity in a suitable ratio, as mixtures of isopropanol-acetone, acetonitrile-butyl 
chloride, acetonitrile-tert. -butylmethylether-butyl chloride are used 

Advantages of the method according to the invention are production of lovastatin 
of high purity and yield, stable during storage, by using a simplified technological 
scheme and small quantities of solvents. 
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Examples for performance of the invention 

To culture broth, containing 792 g of lovastatin (calculated as lactone), are added 
16.3 g of butylhydroxytoluene in 165 ml of ethyl alcohol, the mixture is alkalified 
with a 40 % sodium hydroxide to pH 1 1.5 and stirred for 3 hours. The mycelium is 
filtered, washed six-fold - each time with 100 1 of a 0.05 % sodium hydroxide. To 
the solution obtained are added 20 g of butylhydroxytoluene and 10 kg of perlite, 
and the mixture is acidified with a 20 % nitric acid to pH 2.7. After stirring for 30 
min, 18 1 of chloroform are added, and the mixture is stirred for another 1 h. The 
residue is separated from the filter-press. The product obtained is suspended in 100 
1 of chloroform and boiled in order to be to dehydrated using a metal Florence flask 
type of vessel until lovastatin acid is lactonized thoroughly. The process is 
monitored by HPLC. The chloroform solution is distilled to the consistence of oil 
which is dissolved in a mixture of 0.5 1 of acetonitrile, 0.5 1 of tert - 
butylmethylether and 3.0 1 of butyl chloride. After cooling to -20°C for 48 h the 
product crystallizes. 

After filtration and drying, the raw lovastatin is dissolved in 10 1 of propionitrile at 
35°C, decoloured using 280 g of activated carbon and 280 g aluminium oxide, and 
after filtration it is precipitated with 46 1 of water at room temperature for 2 h. The 
filtered product is dissolved at 70°C in 3 1 of propyl acetate, and after addition of 4 
1 of isooctane it is cooled to -20°C for 30 h. The filtered product is recrystallized in 
2.5 1 of acetone at a final temperature of -30°C, filtered and dried at a temperature 
of 50 °C and at an underpressure of 1 kPa. 
601 g of lovastatin of 99.5 % purity are produced (HPLC). 

Yield of lovastatin from culture broth - 75.5 %. 

Optical rotation - -330° (c=5.0 mg/ml, CH 3 CN). 

IR and NMR spectra of the product are identical to these of Lovastatin USP 
Reference Standard. 
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PATENT CLAIMS 

1. Method of production of lovastatin characterized by that, that lovastatin is 
derived from culture broth at a pH value of 9.5-M3.0, the mycelium is filtered, 
washed with a diluted alkaline base, and included in a solid mass lovastatin is 
precipitated in the filtrate,pH 2.5+4.0, in the presence of an inert filler, antioxidant 
and a 0.1-5-3.0 % non-miscible with water organic solvent, the precipitate is filtered, 
dehydrated azeotropically and lactonized by boiling in a medium of a chlorine- 
containing organic solvent, then the solvent is distilled to a high concentration of 
the residue, dissolved in a mixture of solvents of different polarity, the solution 
produced is cooled to -10+-30°C, and the crystallized lovastatin is isolated, dried 
and recrystallized successively in a mixture of nitrile-water, by decolouring with 
aluminium oxide and activated carbon, and in a mixture of acetate of a low alcohol- 
alcane C7-C9 at a temperature of 0-s--20 o C and in acetone at -10+-30°C. 

2. Method according to Claim 1, characterized by that, that butylhydroxytoluene, 
butylhydroxyanisole, nordihydroguaiaretic acid, propyl ester of gallic acid, 2,2- 
methylene-bis-(6-tert.-butyl-4-methyl-phenol), sodium pyrosulphite, sodium 
bisulphite, d,l-ot-tocopheryl acetate, hydroquinone can be used as antioxidants. 

3. Method according to Claim 1 characterized by that, that methylene chloride, 
chloroform, trichloroethylene, trichloroethane, perchloroethylene, dichloroethane 
can be used as a chlorine-containing solvent for extraction and lactonization. 

4. Method according to Claim 1 and Claim 2 characterized by that, that the 
following mixtures of solvents Isopropanol-acetone,Acetonitrile-butyl 
chloride,Acetonitrile-tert.-butylmethylether-butyI chloride, Propyl acetate- 
isooctane, Ethyl acetate-n-heptane, can be used for dissolution and crystallization 
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